Dihydrofolate reductase from the pathogenic fungus Pneumocystis carinii: catalytic properties and interaction with antifolates.
Dihydrofolate reductase (DHFR) from the fungus Pneumocystis carinii (pcDHFR), a target for antifolate inhibitors, has been compared with host enzyme, human DHFR (hDHFR), and with DHFR from Escherichia coli. Among the results of the considerable structural differences between pcDHFR and the other two enzymes is a much higher turnover number (kcat, 136 s-1) for pcDHFR. This is due to rapid hydride transfer from NADPH to dihydrofolate (rate constant 402 s-1), very rapid dissociation of NADP from the product complex (rate constant, k(off), > 1000 s-1), and after NADPH binding, rapid dissociation of tetrahydrofolate (k(off), 216 s-1). Cycling of pcDHFR is almost exclusively by this pathway. The high kcat contributes to a high Km for NADPH (9 microM) and an unusually high Km for dihydrofolate (2.5 microM). Nevertheless, the efficiency of pcDHFR is greater than DHFR from E. coli and about 25% that of hDHFR. Of seven clinically relevant inhibitors investigated, only one (trimethoprim) had a slightly lower Ki for pcDHFR than for hDHFR. The therapeutic value of trimethoprim-sulfa treatment of P. carinii infections indicates that other factors play an important role, but the results are consistent with the frequency of complications due to toxicity of trimethoprim.